Summary Statement: This study reveals transcriptional, signaling and cellular programs 26 governing pig pancreatic islet development, including striking similarities to human islet 27 ontogeny, providing a novel resource for advancing human islet replacement strategies. 28 2 Abstract 29
Introduction
2014b) has advanced our understanding of post-natal islet regulation and function. The 6 MAFA and NKX6.1 were highly enriched in pig b-cells throughout development, while genes 147 encoding ARX and IRX2 were exclusively expressed in pig a-cells ( Fig. 2A, B ). Unlike in mice, expected, pig d-cells expressed genes encoding transcription factors such as HHEX, PDX1, and 151 the transporter RBP4, consistent with previous findings in other systems (Muraro et al., 2016) 152 ( Fig. 2A,C) . GLP1R is known to be highly expressed in human b-cells and involved in b-cell 153 function (Dai et al., 2017) . Similar to human, GLP1R mRNA was highly expressed in pig b-cells 154 ( Fig. 2D ). Urocortin3 (UCN3) secreted by b-cells binds to corticotropin-releasing hormone 155 receptor 2 (CRHR2) in d-cells, stimulating somatostatin secretion (van der Meulen et al., 2015) .
156
In accordance with these previous findings, we observed that UCN3 and CRHR2 mRNA are cAMP and Ca 2+ levels are crucial regulators of insulin exocytosis (Tengholm and Gylfe, 2017) . We observed that transcripts of genes encoding channels activated by cAMP, such as HCN4 310 and KCNQ1 were up-regulated ( Fig. 6D ). We also found increased expression of genes 311 regulating cytoplasmic Ca 2+ concentration or genes involved in Ca 2+ -mediated signaling 312 pathways such as CRACR2A and CAMK2D (Fig. 6D ). Phosphodiesterases (PDEs), which 313 induce hydrolysis of cAMP to 5'-AMP, were also up-regulated by stage P22 (Fig. 6C) . These 314 findings are consistent with the view that cAMP signaling 'tone' may be relatively high in fetal 315 islets, then reduced in the post-natal pig b-cell, a view supported by our quantification of 316 dynamic basal and glucose + IBMX regulation of insulin secretion at these stages ( Fig. 6A ).
317
Consistent with our observation that insulin secretion at basal glucose levels declined during 318 fetal to postnatal islet development, we observed that pathways involved in glucose processing 319 such as "glucose catabolic process", "ATP generation from ADP" and "calcium ion regulated 320 exocytosis" were down-regulated in b-cells ( Fig. 6E ). Compared to a relative peak in late fetal 321 development, transcripts of genes regulating glycolysis such as ENO2, ALDOB, GPD1 and 322 GCK were down regulated by stage P22 (Fig. 6F ). Thus, our data suggests that multiple inter-323 related signaling pathways regulating insulin exocytosis continue to mature through weaning- 
404
Here, we evaluated pancreas phenotypes through a full range of fetal and peri-natal stages.
405
In b-, a-and d-cells, this 'granularity' of phenotyping revealed changes in >6000 genes during 406 development, and identified developmental dynamics not previously noted in studies of human and PDK3, are in the "Up_NC" cluster whereas genes regulating insulin secretion, such as 'discontinuous' trajectory in development ( Fig. 5 and Table S6 ). That is, we observed 415 heterogeneous patterns of expression, including early rise then fall (like DPP4, FEV in b-cells,
416
and FOXO1 or KIT in a-cells), or initial decline followed by a later rise in transcript levels,
417
including those encoding a subset of disallowed gene products like PDK4 in b-cells ( Fig. 5 and 418 Table S6 ). Thus, our ability to detect dynamic gene expression trajectories in b-cell or a-cells 419 was enhanced by the comprehensiveness of developmental phenotyping afforded in pigs.
Pigs used in this study were outbred and used in accordance to protocols approved by the of the desired size were obtained after straining digest through a 500 µm mesh (PluriSelect, transcripts -i transcripts_index --type quasi -k 31". The reads were aligned to the index and transformed were averaged across biological replicates and subsequently standardized to their
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